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What is ambulance diversion?

• Referral of patients under EMS control
to a hospital other than the closest.

• Used when prompt, appropriate care
cannot be insured.

• Originally intended as a short-term
strategy for managing peaks in the
demand for hospital services.



Ambulance diversion in the
Commonwealth

• 2000 was “worst
year ever”

• 2001 now “worst
year ever”

• Diversion now a
year-round
problem

• In 2000, the ten
busiest
departments in
region IV
together
accounted for
nearly 4,800
diversion hours or

2000 Region IV Ambulance Diversions
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complex
work-ups

Decreased
Capacity

Increased 
Demand

Increased Demand
-successful market competition

-elective/nonelective competition
medical/surgical competition

VARIABILITY

increasing
process time

fewer hospitals

fewer ED's
changing preferences

for ED care

increasing population:
-number

-age
-distribution

AMBULANCE
DIVERSION

fewer nurses

unknown problems

unfamiliar patients

EMTALA mandates

CT
Laboratory

Diminished Capacity
-fewer hospitals
-fewer nurses=

fewer staffed beds
-ICU
-CCU
-floor

fewer non-ED
care sites

need for consulting
specialists

Discharge Barriers
-late physician rounds

-few SNF beds
-home care issues

Hospital Overload

ED Overload

emphasis
on outpatient
vs. inpatient
evaluations

complex
technology

VARIABILITY

INFLOW

PROCESS
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Three certainties:

• Demand for emergency services
is increasing.

• Hospital supply is now far less
than 1990.

• As capacity falls, it becomes
increasingly difficult to match
supply and demand.



Inflow: Demand for Emergency Services
1990-2000

While total ED
visits have been
increasing
nationwide, in
Massachusetts
they were
declining…until
1999
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Inflow: Demand for Emergency Services
1990-2000

Visits 
have been stable
nationally and had
been declining in
the
Commonwealth.

But after 1998,
visits “bounced”
off their lows and
are now up
sharply.

ED visits per
hospital have
always been far
above national
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Inflow: Supply of Emergency Services 1990-
2000

The largest
hospitals
have
responded
by
expanding
emergency
room
capacity…

…but total
statewide
capacity is

S i z e  o f  M a s s a c h u s e t t s  E m e r g e n c y  D e p a r t m e n t s (in sq. ft.) 
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Inflow: Supply vs. Demand for Emergency
Services 1990-2000

ED visits per 1,000 residents and penetration of managed care in 
Massachusetts
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If demand
now outstrips
supply, why?

Ø Lost capacity
Ø Escaping

managed
care?

Ø Fewer
alternatives?

Ø More
“worried
well”?

Ø Part of a
natural



Outflow: Demand for hospital services  1990-
2000

Admissions are now
flat and, over the
decade, have fallen
in absolute
numbers and 

Total hospital days
are now lower both

 and
overall
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Outflow: Demand for hospital services  1990-
2000

The decline
correlates with
higher
managed care
penetration
rates.

Did this reflect
“excess
capacity” in the
system?

HMO Penetration Rate
 (source: AARP)
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Outflow: Matching supply to demand: inpatient
services

There are now
 more

admissions per
hospital and per
hospital bed

This is
particularly true
for the most
popular
hospitals

Average annual admissions per hospital
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Outflow: Supply vs. Demand for Emergency
Services 1990-2000

ED Visits per Hospital Bed
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There are now
many fewer
beds standing
behind
Massachusetts
ED visits

For the most
popular
hospitals, there
are now up to
220 visits for
every bed



Who goes on diversion and why?

Historically, busy
urban ED’s
handle their
inflow volume
but divert
because their

are full.

Reasons Cited for Ambulance Diversion in the U.S.
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Who goes on diversion and why?

Frequenc
y of
diversion
correlate
s better
with total
occupanc
y than
with ED
volume

Ambulance Diversion and Total Occupancy in EMS Regions I, IV, V 
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How crowded are Massachusetts
hospitals?

Occupancy
depends on
how you
measure it.

Real
occupancy is

 higher
than
generally
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Matching variable demand to fixed capacity:
How crowded  hospitals be?

Systems involving
waiting lines
behave in a
characteristic
fashion

When inflow and
service times are
variable, the
response to
increasing
utilization is

Ø As utilization rises
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y = 0.0003e 7.8221x

R 2 = 0.5294
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UK hospitals, Bagust, et. al.  BMJ 1999;319:155-158MA unit, 2-year experience

This behavior has
been
observed in hospitals
both here and abroad.



• Amidst increasing demand, there are now fewer
ED’s and they are attached to increasingly full
hospitals. The degree of this fullness has not been
appreciated and the “right” number has never
been specified.  In this setting, further capacity
reductions carry significant risk.

• Hospitals are now forced toward very high census
and controllable flow. ED’s, as the only care site
mandated by law to treat all arrivals, cannot
control their flow. As a result, capacity limits
appear in the ED first.

• Matching variable demand to falling capacity is
the new health care challenge.  It is a difficult
problem which will require innovative solutions.

Conclusions



MHPF Recommendations

• Determine the true nature of changing demand for
emergency services and encourage access to
medically-suitable alternatives.

• Develop and support operations management
strategies for improving patient flow and relieving
ED gridlock.

• Devise an ongoing method for measuring,
monitoring, and adjusting overall hospital capacity.

• Address current health care workforce shortages.



EMS Region 4 Diversion Hours
Monthly Comparison of Year 2000 to Year 2001
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Occupancy Rate by Diversion Status:
 Highest and Lowest Occupancy Measures
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Incidence of Diversion in Relation to
Daily Occupancy Rates
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MAJOR ACTIVITIES RELATED TO EFFORTS TO
ADDRESS AMBULANCE DIVERSION

•
•

•

•
•
•
•
•
•
•



ACTION STEPS TO ADDRESS
DIVERSION/BOARDING

OVER THE NEXT 6 MONTHS

• Work with hospitals to assess expected demand for services
by patients presenting through the ED over the next six
months and to develop plans to meet that demand.

• Work with individual hospitals that have high frequency of
ambulance diversions.

• Establish and implement triggered interventions in the event
that ambulance diversion worsens

• Promote more coordinated use of system-wide resources
among hospitals.

• Establish and implement uniform, statewide policies/rules
governing diversion


